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alternative to the current recommendations of FRS17. 
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FRS17 and the Sterling Double A Corporate Yield Curve 
 
Introduction 
Financial Reporting Standard 17 (FRS17) requires pension plans to report the market value of 
defined benefits in the financial statements. The market value is obtained by discounting defined 
benefits using the yield of an appropriate maturity and currency double A corporate bond or a 
double A bond index. However due to problems with implementation FRS17 has been delayed 
until January 1, 2005. Some of these problems are related to the arbitrary choice of a double A 
corporate bond and other problems are associated with using the yield from a double A 
corporate bond index. We suggest that an appropriate alternative is to use a yield obtained from a 
double A yield curve as it represents an objective and feasible alternative that can be applied in 
most circumstances. 
 
Accordingly we have two objectives. First we put forward the case for using discount rates 
derived from yield curves rather than discount rates derived from individual bonds or from bond 
indexes. Secondly we wish to demonstrate the feasibility of estimating sterling double A 
corporate bond yield curves and its applicability in implementing FRS17. We emphasize that the 
techniques employed are not complex and can be implemented using spreadsheets.  
 
We make three contributions to the literature. First we find that reliable double A corporate bond 
data is now available even though most sterling denominated corporate bonds trade on the 
Eurobond rather than the domestic UK bond market. This is a recent development.  From July 
2002 the Deutsche Börse AG has made available the IBOXX™ Eurosterling bond index that 
also gives accurate prices on a large sample of Eurosterling corporate bond prices. Prior to this 
dataset, researches had to rely upon prices provided to the London Stock Exchange that reflected 
the trading activities in the much smaller domestic sterling corporate bond market.  
 
Second we find that the critical choice in determining the overall fit of the yield curve is the input 
data. Specifically one must avoid foreign issuers of sterling denominated corporate bonds in 
estimating sterling double A corporate bond yield curves. We observe that the root mean square 
yield error, a measure of fit of an estimated yield curve, is less than 11 basis points when using 
bonds issued by domestic corporations while the corresponding figure is more than 15 basis 
points when including bonds issued by foreign corporations. We find little improvement in the 
fit of the yield curve is achieved by further refining the sample for a specific industry rather than 
a generic sample of all double A corporate bonds of domestic UK issuers.  
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Third we use two parsimonious methods to estimate the double A yield curve. These are 
attributed to Nelson and Siegel (1987) and Svensson (1995). We find that the Svensson (1995) 
model is more robust and more flexible than the Nelson and Siegel (1987) yield curve model.  
 
Our estimates of Gilt and double A yield curves could also be used to develop and test financial 
theory and serve as inputs for popular term structure models. For instance, the approach 
pioneered by Ho and Lee (1986), Hull and White (1990), Black, Derman and Toy (1990) and 
generalised by Heath, Jarrow and Morton (1992) works only if an initial estimate of the 
government yield and forward curve is available. Under such conditions the pricing and hedging 
of all types of interest rate derivatives is possible and consistent with the initial estimate of the 
government yield curve.  
 
In addition, the reduced-form approach1 to the term structure of credit spreads also adopts the 
aforementioned premise. Jarrow and Turnbull (1995) develop a model that takes as given the 
government yield curve and a term structure of credit-risk spreads. This approach assumes an 
exogenous hazard rate process that represents the likelihood of default and a loss of a fraction of 
the value of the bond in the event of default. Duffie and Singleton (1999) and Madan and Unal 
(1998) develop this approach further by including different recovery assumptions. Kijima (2000) 
and Kijima and Muromachi (2000) extend the approach to a multiple asset case.   
 
Jarrow, Lando and Turnbull (1997) propose an alternative framework using a Markov chain to 
describe the dynamics of a firm’s credit rating as an indicator of the likelihood of default. Within 
this framework, they utilise market data on firm’s credit rating to develop an arbitrage free model 
for the term structure of credit spreads. Kijima et al (2002) extend this framework to a 
multivariate case incorporating explicitly the correlation structure between credit ratings.  
 
In the next section we discuss the problems with the existing recommendations concerning the 
discount rate to be employed in reporting the value of defined benefits in the financial 
statements. Along the way we present the case for using discount rates from estimates of yield 
curves. In the second section we discuss issues in estimating sterling double A corporate yield 
curves and explain our data selection procedures and our choice of yield curve interpolation 
models. In the third section we present our empirical results. We summarise and present our 
conclusions and recommendations in the final section. 
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FRS17 and the choice of a discount rate 
FRS17 represents a shift towards market value accounting for defined benefit pension plans. 
Amongst other requirements, FRS17 requires that defined benefit pension liabilities are to be 
valued using a market-determined discount rate. Two methodologies are suggested. One may use 
the yield of an appropriate maturity and currency double A bond, or alternatively the yield from a 
double A bond index. Both alternatives are problematic.  
 
Due to differences in liquidity and the possible presence of optionality the yields obtained from 
individual bonds of similar maturity can vary widely. Table 1 reports that on March 31, 2003 
sterling denominated double A bond yields varied by 25 to 50 basis points within narrowly 
defined maturity buckets. With mean yields of around 5%, a 25 to 50 basis point standard 
deviation implies that the discretionary bond yield choice will allow for a material change in the 
financial position of a defined benefit pension plan depending upon which yield is chosen. For 
example, a nominal one billion sterling 20 year defined benefit liability with be valued at £339 
million using the mean (5.55%) as the discount rate, but the same liability would be valued at 
£324, £15 million less, using a discount rate equivalent to the mean yield plus one standard 
deviation (5.80%). In short, the arbitrary choice as to exactly which bond yield to use allows for a 
material adjustment in the financial position of a defined benefit pension plan at the discretion of 
the pension plan administrators. 
 
Table 1: Dataset mean yields and standard deviation 
This table reports the mean double A UK sterling corporate bond yield, their standard deviation and 
sample size by maturity range as of March 31, 2003. This information is compiled from information 




1 to 3 
Years 
3 to 5 
Years 
5 to 7 
Years 
7 to 10 
Years 
10 to 15 
Years 




SD: In basis 
points 




3.8725 4.5107 4.8596 5.4549 5.6276 5.5505 5.5157 
N  14 13 11 13 13  7  12 
 
Moreover it is possible that substantial maturity gaps of bonds may exist in the sterling double A 
corporate bond market. For example on March 31, 2003 there were two bonds, the 6.453% 
Werretown Supermarkets of 29/07/2023 yielding 5.53% and the 6.125% Witan Investment Co 
of 15/12/2025 yielding 6.1%. It is not obvious which bond a pension plan should use given the 
need to value a 21 year pension plan liability as these two bonds are approximately 20 and 22 ISMA Centre Discussion Papers in Finance DP2004-09 
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years to maturity.  Of course this problem will always exist, we can hardly expect to find a bond 
that precisely matches the maturity of liabilities in all instances. A far better solution is to use 
some statistically reliable method to interpolate between bond yields to obtain a yield that 
precisely matches the liability of the pension plan. 
 
It can be thought that using the yield on an index is a superior alternative as at least it eliminates 
the discretionary choice as to which specific bond to use. Unfortunately index yields have their 
own problems. First index yields are averages of the yields of the underlying bonds used to 
construct the index. As the composition of the index changes so too does the yield and meaning 
of the index yield. For example the actual maturity of say a “medium term” index will gradually 
shift as the average maturity of the bonds used to construct the index changes. Updates of the 
composition of the underlying bonds will cause lurches in the yield of the index. As a result, 
changes in the yield of an index reflect the changing composition of the bond index as well as 
changes in market conditions. However the intention of FRS17 is that the value of pension 
liabilities should reflect market conditions, not the change in the composition of an index.  
 
Additionally it would be difficult to match the maturity of liabilities to a specific index maturity, 
as there is little choice among the maturities offered by indices. Moreover many indexes include 
callable bonds so some unknown portion of the yield of the index relates to the risk that the 
underlying bond can be redeemed early. This call risk has little to do with pension plan liabilities 
and is irrelevant and misleading to include a premium for call risk in presenting the financial 
position of a pension plan’s liabilities. 
 
However, all of the above problems are easily avoided. Simple and reliable statistical methods 
have been developed to estimate sovereign yield curves. In recent years these techniques have 
been applied to estimate corporate bond yield curves. These techniques do not require advanced 
mathematical knowledge other than what is required for professional accountancy qualification. 
Advanced computer programming is not required as these techniques can be implemented using 
Excel spreadsheets. 
 
These techniques promise to eliminate all of the problems identified with choosing an individual 
bond yield or the yield of a bond index as the discount rate in valuing pension liabilities. 
Specifically the payoff from these techniques is a yield curve function that can be used to obtain a 
reliable and objective estimate of the yield of a bond with a given credit rating and maturity. The 
structure of yields from these functions can be used as discount rates that are exactly matched 
with the maturity structure of pension liabilities. With standardised data selection rules the user 
does not have wide discretion in choosing the outcome, a problem so evident in the selection of ISMA Centre Discussion Papers in Finance DP2004-09 
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the yield of a particular bond. The selection procedures are designed to eliminate issue specific 
features such as unusual liquidity properties and optionality such as call risk that are irrelevant 
and potentially misleading factors if included in calculating the financial position of a pension 
plan. 
 
Estimating sterling double A corporate yield curves 
We need actively traded bonds so that we can obtain accurate quotes. This can be a problem as 
the vast majority of UK corporate bonds trade in the Eurobond market rather than the UK 
domestic bond market. For example, Reuters’ coverage of the UK non-gilt bond market includes 
less than 400 bonds, but covers nearly 6,000 Eurosterling issues. The London Stock Exchange 
requires that all over the counter trades of listed bonds be reported to the exchange but many 
Eurobonds are not listed so potentially a large portion of the sterling corporate bond is not 
domestically available. 
 
However, in the last year the Deutsche Börse AG has made available the IBOXX™ Eurosterling 
bond index. The dataset includes monthly detailed information on the underlying bonds. This 
dataset begins on July 31, 2002 allowing us to collect 12 monthly observations of the UK 
corporate bond market. Each issue is identified by ISIN number and includes information on the 
issue date, issue size, maturity date, bid price, coupon, accrued interest, day count convention and 
bond rating, in short all the information necessary to implement our yield curve methodology.  
 
To estimate a yield curve suitable for the requirements of FRS17 one must select a group of 
sterling double A corporate bonds that reflect general market conditions. To start we select all 
Eurosterling double A corporate bonds thereby eliminating all double A rated government and 
semi-government bonds. Next we recognise that the sample must not reflect factors that relate to 
a contract term specific to an individual bond, as these specific contract terms are irrelevant to 
the value of defined benefits. Accordingly we eliminate all bonds that contain optionality 
including callable bonds and asset-backed bonds.2 Finally to assure that the bond is reasonably 
liquid and actively quoted we examine only those bonds that have an issue size of at least £200 
million. 
 
Within this global sample we further refine the sample into two smaller data sets. First we form a 
sub-sample that contains domestic UK issuers only. In contrast our global sample contains non-
UK companies and we wish to determine whether we should include foreign issues. This is an 
issue because on the one hand enlarging the sample should improve the precision of the resulting 
yield curves. On the other hand, foreign issuers are more influenced by non-UK events and so 
may lead to an additional source of error. Second we further refine the domestic sample by ISMA Centre Discussion Papers in Finance DP2004-09 
Copyright © 2004 Frank Skinner and Michalis Ioannides. All Rights Reserved. 
selecting only finance industry bonds since we wish to determine whether constructing a credit 
risky yield curve that has comparable credit risk all along the yield curve improves the precision 
of the yield curve estimates. Hickman (1958) notes that in general we cannot expect that, say a 
double A utility bond has the same credit risk as say a double A financial so we would like to see 
whether this is the case for the sterling double A yield curve. 
 
UK Gilts have no credit risk and are much more liquid than the corresponding maturity sterling 
corporate bond so the Gilt yield curve should always lie below the corresponding sterling double 
A corporate yield curve. Therefore an important check on the reasonableness of the corporate 
yield curve is the size of the credit spread, the difference between a maturity matched pair of a 
double A corporate and a Gilt yield. This spread should always be positive, otherwise either the 
corporate or Gilt yield curve is wrong. To obtain a Gilt yield curve we select all UK Gilt bonds 
and then eliminate all Gilts that are inflation protected (index linked), callable (double dated) or 
have rump status as defined by the Debt Management Office (DMO).3 As the DMO’s Gilt data 
is released with a three-month lag, we chose to collect Gilt prices directly from Bloomberg. 
 
Table 2: Sample size 
This table reports the sample size obtained by our selection procedures for Gilts and corporate bonds. All 
Gilts that were inflation protected (indexed linked), double dated (callable) or had rump status were 
eliminated from consideration. Corporate bonds are all rated double A and of an issue size of at least £200 
million and have a bid price. Additionally all callable or collateralised bonds were eliminated from 
consideration. This obtains the gross sample. Later we find that some bonds are mispriced so these are 
eliminated from the gross sample to arrive at the net sample. 
 
Everything Domestic  Domestic  Financial  Date Gilts 
Gross Net  Gross  Net  Gross  Net 
July 02 
17 67  65  46  45  35  33 
August 02  17  69  65  47  45  35  33 
September 02  17  64  59  42  40  35  33 
October 02  17  63  55  42  39  35  33 
November 02  17  63  55  43  40  35  33 
December 02  17  62  57  43  42  35  34 
January 03  17  56  52  38  37  32  31 
February 03  18  50  46  33  33  28  28 
March 03  18  48  44  31  31  26  26 
April 03  18  47  44  28  28  23  23 
May 03  18  47  45  28  28  23  23 
June 03  18  48  46  29  29  24  24 
Average 17.42  57.00  52.75  37.50  36.42  30.50  26.67 ISMA Centre Discussion Papers in Finance DP2004-09 
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The samples thereby collected via these procedures are reported in Table 2 as the gross sample. 
Later we discover that some bonds are inaccurately priced. Deducting these from the gross 
sample we arrive at the net sample size. Importantly we find that all bond categories obtain an 
adequate net sample size of observations that allow us to estimate the corresponding double A 
and Gilt yield curves. 
 
The next step is to choose our statistical technique for estimating yield curves. There are two 
mainstream approaches to estimating yield curves. The first is a parsimonious representation 
defined by an exponential decay term. This approach is developed by Nelson and Siegel (1987) 
and extended by Svensson (1995). The second approach utilizes a spline representation that can 
be classified into parametric and non-parametric techniques. McCulloch (1971) introduces the 
parametric cubic spline, and Fischer, Nychka and Zervos (1995), and Waggoner (1997) develop 
the non-parametric splines, amongst others.4  
 
In this paper we opt to use parsimonious approaches to estimate both the Gilt and corporate 
yield curves. We choose to use the parsimonious approaches of Nelson and Siegel (1987) and 
Svensson (1995) because of their simplicity and proven success. Simplicity is particularly 
important as we wish to emphasize that estimating yield curves is not an arduous task. The 
parsimonious approach has recently become increasingly popular in empirical literature. Elton et 
al. (2001) decide to use Nelson and Siegel (1987) in their study finding that their results were 
almost identical to those obtained using McCulloch (1975). Ioannides (2002) investigates the in-
sample and out-of-sample pricing ability of the parsimonious approaches, the parametric and 
non-parametric splines and find that the Svensson (1995) model produces the lowest mean 
absolute pricing error. He concludes that the functional form of the model is important for 
pricing. The advantage of using parsimonious approaches is that it imposes a functional form on 
the term-structure, resulting in more stable yield curves and it requires fewer data points than 
spline methods. The latter is especially important since the Gilt and domestic financial samples 
have relatively few accurately priced bonds in some months. Moreover the parsimonious 
techniques do not require specialised expertise to implement. In contrast the spline 
representation requires specialised knowledge as to the appropriate location of “knot points” 
which joint up a series of discount functions that are used to form the estimated yield curve. 
 
The Nelson and Siegel (1987) model assumes that the spot yield curve has the form:  
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The parameter θ is the maturity measured in years and fraction of a year, and the parameters B0, 
B1, B2 and τ1 are to be estimated by the minimisation process. The parameters can be interpreted 
as measures of the level B0, slope B1, curvature B2 and inflection point τ1 where the yield curve 
changes shape. The dependent variable R is the zero coupon spot yield given the maturity θ that 
it relates to.  
 
To estimate the value of the parameters B0, B1, B2 and τ1, one first arbitrarily assigns starting 
values. For example we choose the values 1.5, 1, 7 and 7 for B0, B1, B2 and τ1 respectively.5 We 
then find the value of a given bond by discounting each coupon and principal payment for the 
precise number of years and fraction of a year that each payment is to be received. The discount 
rates we use to accomplish this are the zero coupon yields obtained by our initial value of (1) 
using the starting values. The sum of the values of the cash flows for a given bond is our initial 
estimate of the bond price. We compare this price to the full price, which is the clean price plus 
accrued interest, as obtained from our IBOXX™ data. The difference between our price 
obtained by using (1) and the market price as obtained from IBOXX™ is a measure of error that 
we wish to minimise. Therefore our objective is to find that set of values of B0, B1, B2 and τ1 that 
minimise the errors for all bonds in our sample. 
 
Technically we should not attempt to minimise pricing error, as longer-term bonds, being more 
sensitive to changes in yield, have greater pricing error than short-term bonds. Therefore if we 
set the criteria to minimise pricing error the resulting estimates of B0, B1, B2 and τ1 will obtain an 
estimate of (1) that will fit long term bond prices better than short term bond prices. This is not 
desirable as the objective is to fit the yield curve to all the available data. Instead we minimise 
yield error. That is the additional yield necessary to reconcile the IBOXX™ market price with the 
sum of the values of each coupon and principal payment as found through using (1). Minimising 
yield errors is appropriate as this forces the minimisation procedure to fit the whole yield curve 
equally well. 
 
Formally the objective is to minimise the root mean square yield error (RMSYE) for all bonds in 
the sample. This is found by squaring the yield error for each bond in the sample. Then we find 
the square root of the average square yield error. The RMSYE measures the trade off between 
efficiency, minimising yield errors, and bias, over fitting the yield curve until it twists and bends 
in unrealistic ways to fit all bonds in the sample. Therefore we apply the modified Newton 
algorithm that underlies the solver function in Excel to minimise the RMSYE for all bonds in the 
sample. 
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One potential problem with Nelson and Siegel (1987) is that it allows for only one inflection 
point at τ1. This means that the resulting yield curves are restricted to only one change in 
direction and is unable to accommodate humped shapes that are sometimes observed in the 
bond market. To overcome this problem Svensson (1995) proposed an extension to Nelson and 
Siegel (1987) as follows. 
 
 
Notice that the first three terms in (2) forms Nelson and Siegel (1987). The fourth term in (2) 
adds two new parameters, a second inflection point τ2 and a measure of curvature of the yield 
curve B3 at the second inflection point. These additional terms add flexibility and so allows the 
Svensson (1995) model to incorporate a wider variety of yield curve shapes. We include Svensson 
(1995) in our study as the additional complexity thereby included is modest and it is possible that 
the double A yield curve may take on unusual shapes. If the later proves to be the case then the 
Svensson (1995) estimated yield curve would have a better fit to the data than Nelson and Siegel 
(1987). Note that (2) is implemented in the same way as (1) where we use 1.5, 1, 7, 7, 14 and 14 
as starting values for the parameters B0, B1, B2, τ1, B3 and τ2 respectively. 
 
We follow Houweling, Hoek and Kleibergen (2001) by jointly estimating the Gilt and sterling 
double A corporate yield curves.  As illustrated in (3) we accomplish this task by employing a 
dummy variable D.  
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In (3) we apply say a Nelson and Siegel (1987) interpolation model twice. The first application of 
the candidate interpolation model applies to all Gilt and corporate data to estimate the 
parameters B0, B1, B2 and τ1 that determine the underlying Gilt yield curve. At the same time we 
employ a second interpolation function that is multiplied by a dummy variable that takes on a 
value of one for corporate data and zero for Gilt data to estimate the parameters C0, C1, C2 and 
T1 to estimate the double A credit spread. Then we minimise global RMSYE for both sets of 
bonds. When a credit spread is added to the underlying Gilt yield curve we obtain the double A 
corporate yield curve. Similarly we apply Svensson (1995) to jointly estimate the Gilt and double 
A yield curves. Specifically we apply Svensson (1995) to all the Gilt and corporate data to 
estimate the underlying Gilt yield curve while simultaneously applying Svensson (1995) again to 
only corporate data by using the above dummy variable approach to estimate the credit spread.  
 
Unlike Houweling, Hoek and Kleibergen (2001) we find that the joint yield curves are very 
similar to the disjoint estimates where yield curves are estimated separately. This difference is due 
to the parsimonious estimation methods employed in this study where yield curves are 
constrained to be a smooth function with time so the resulting credit spread is also a smooth 
function with time.  For examples see Figures 1 through 4. Such is not the case in Houweling, 
Hoek and Kleibergen (2001) as they employ spline techniques. As reported by Martilli Parulli and 
Parulli (2001) on page 181 spline techniques require choices for the location of knot points for 
each yield curve so that different choices for the location of knot points obtained by disjoint 
estimates of the Gilt and corporate yield curves can lead to unrealistic oscillating credit spreads.  
Nevertheless we continue to estimate Gilt and corporate yield curves jointly as illustrated in (3) 
because it is more computationally efficient to run a program once to jointly estimate a Gilt and a 
corporate yield curve rather than run the program twice to estimate the Gilt and the 
corresponding corporate yield curve separately. 
 
[Figures 1, 2, 3 and 4 here] 
 
Empirical results 
We apply Nelson and Siegel (1987) and Svensson (1995) to jointly estimate the sterling double A 
corporate and Gilt yield curves monthly from July 31, 2002 until June 30, 2003. To study the 
impact of larger versus more refined corporate data sets on the precision of the resulting yield 
curve estimates we perform this joint estimation three times, one each for the sterling global, 
domestic and financial double A corporate data sets. Including the Gilt yield curves we estimate 
144 yield curves in all.  
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We intend to examine the quality of the estimated yield curves by determining how well the 
structure of yields from the estimated yield curve replicates the market value of the candidate 
sample of double A corporate bonds, global, domestic and financial. As explained earlier, the 
statistical criteria is to minimise the RMSYE where that dataset and estimation method that 
obtains the lowest RMSYE is determined to be the “best” dataset and yield curve method. We 
will examine the RMSYE in sample where the fit of bonds used to estimate the yield curve is 
examined as well as out of sample where we examine the fit of bonds not used to estimate the 
yield curves. 
 
In estimating the yield curves we noticed that we were unable to fit some corporate bond prices. 
We are convinced that the problem lies with the underlying data rather than the yield curve 
technique as both Nelson and Siegel (1987) and Svensson (1995) could not fit the same bond 
prices and the errors in pricing these bonds were huge. Moreover there were no problems with 
fitting the Gilt bond prices. This suggests that corporate bond quotes are sometimes inaccurate. 
To correct for this problem we follow the recommendations of Vasicek and Fong (1982) that 
have been since applied by Elton et al. (2001) and Diaz and Skinner (2001). Specifically we 
examine the squared yield error (SYE) for each bond after applying a candidate joint yield curve 
model. When the SYE was 2,500 (equivalent to 50 basis points squared) or larger we discarded 
the bond and then we jointly re-estimated the yield curves. We continued this process until all 
bonds remaining in the sample had a SYE of less than 2500.6 We report the net sample size for 
each corporate yield curve in Table 2.  
 
The result of this exercise is reported in summary form in Table 3.7 For reasons explained earlier 
we attempt to minimise RMSYE of the Gilt and sterling double A corporate yield curves, 
estimated jointly, so our prime attention is focused on this figure. However some find the root 
mean square pricing error (RMSPE) a more intuitive measure of the errors that remain in our 
estimates so we report this measure as well. We report the RMSYE and the RMSPE for the joint 
estimates of the Gilt and sterling double A corporate yield curves and we break this figure down 
into its component RMSYE and RMSPE for the Gilt and for the corporate yield curves. 
Moreover we report the standard deviations of the RMSYE and the RMSPE to give the reader a 
feel for the stability of these measures of fit.  
 
Table 3 shows that estimates of Gilt yield curves are more accurate than double A corporate yield 
curves, a finding that agrees with Diaz and Skinner (2001). Specifically the Gilt yield curve has a 
RMSYE of less than 2 basis points for all joint estimates, whereas the double A corporate yield 
curve has a RMSYE of at least 10 basis points. The RMSPE reflects these findings. For Gilts the 
RMSPE is around 20p but for double A corporate bonds it is at least £1. Diaz and Skinner ISMA Centre Discussion Papers in Finance DP2004-09 
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(2001) study the reasons why corporate bond yield curves are less accurate than sovereign yield 
curves and conclude that the lower level of liquidity of double A US corporate bonds relative to 
US Treasury bonds is to blame. Moreover the standard deviation of the RMSYE and RMSPE is 
smaller for Gilts than for corporate bonds confirming that corporate yield curves will be 
estimated with less accuracy than Gilt yield curves. Specifically the standard deviation of the 
RMSYE and RMSPE is a tiny fraction of a basis point and only 2 to 4p respectively for Gilts. 
The corresponding figures for corporate bonds are around 1.5 basis points and around 30p. 
 
Table 3: Nelson and Siegel versus Svensson: in sample results 
This table reports the root mean square price error (RMSPE) and root mean square yield error (RMSYE) 
obtained by applying Nelson and Siegel (1987) and then Svensson (1995) to jointly estimate Gilt and 
sterling double A corporate bond yield curves for the period July 31, 2002 to June 30, 2003. The yield 
curves are estimated three times using successively more refined corporate data sets; global contains all 
straight sterling double A corporate bonds that have a bid price and an issue size of at least £200 million, 
domestic excludes all foreign issues from the global set, and financial excludes all non-financial bonds from 
the domestic data set. 
 
Price Yield 





















Financial Mean  0.2107 1.0535 1.2642 1.8737 10.9133 12.7870
 SD  0.0429 0.3252 0.3613 0.4127 1.4279  1.5126
Domestic Mean  0.2096 1.2552 1.4648 1.8482 11.8753  13.7235
 SD  0.0418 0.3087 0.3296 0.3940 1.7729  1.7965
Global Mean  0.1881 1.5982 1.7863 1.8691 15.1539  17.0230
 SD  0.0328 0.2697 0.2849 0.4153 1.5663  1.8504
Svensson           
Financial Mean  0.1967 1.0273 1.2240 1.8243 10.8028 12.6271
 SD  0.0316 0.3620 0.3837 0.3922 1.4927  1.5435
Domestic Mean  0.1810 1.3801 1.5611 1.7873 11.6239  13.4111
 SD  0.0251 0.6186 0.6319 0.4003 1.5910  1.5942
Global Mean  0.1778 1.6179 1.7957 1.8105 15.1431  16.9536
 SD  0.0261 0.2776 0.2778 0.3957 1.6562  1.8893
Difference  (Nelson and Siegel less Svensson) 
Financial Mean  0.0141 0.0262 0.0403 0.0494 0.1105  0.1600
 SD  0.0280 0.0519 0.0467 0.0449 0.2127  0.2237
Domestic Mean  0.0286 -0.1249 -0.0963 0.0610 0.2514  0.3124
 SD  0.0282 0.5260 0.5387 0.0508 0.4874  0.5240
Global Mean  0.0103 -0.0196 -0.0094 0.0587 0.0107  0.0694
 SD  0.0243 0.0143 0.0307 0.0463 0.1856  0.1905
 ISMA Centre Discussion Papers in Finance DP2004-09 
Copyright © 2004 Frank Skinner and Michalis Ioannides. All Rights Reserved. 
Nevertheless the RMSYE and RMSPE for sterling double A corporate yield curves is modest. 
For example, the RMSYE for the global dataset is still only 15 basis points and is smaller for 
more refined datasets. We conclude that although corporate yield curves are estimated with less 
accuracy than Gilt yield curves they are still estimated with acceptable precision. 
 
Importantly we find that the RMSYE and the RMSPE for corporate bonds decrease as we apply 
joint yield curve estimation techniques to more refined corporate data sets. This improvement is 
observed for both the Nelson and Siegel (1987) and Svensson (1995) joint estimates. For the 
global sample of double A corporate bonds, the RMSYE is around 15 basis points, but this figure 
decreases to below 12 basis points when we eliminate all foreign issuers of sterling bonds and 
estimate a domestic only sterling double A yield curve. As we further refine the sample by 
eliminating all non-financial domestic bonds to estimate a financial yield curve the RMSYE 
decreases to less than 11 basis points. The improvement in RMSYE is matched with 
improvement in the RMSPE. For the global sample, pricing errors averaged around £1.50 but as 
we eliminate foreign bonds and non-financial bonds the RMSPE decreased to around £1.25 and 
then to just over £1. We also observe that the standard deviation of the RMSYE generally 
decreased as we estimate a yield curve from a more refined data set but the same cannot be said 
for the standard deviation of the RMSPE. However at least the standard deviation of the RMSPE 
does not increase as we move towards a more refined data set. This suggests that a smaller 
average error is obtained by estimating a yield curve for a more refined data set and this 
improvement does not come at a cost of higher instability of the month-to-month yield curves.  
 
Table 3 also shows that Nelson and Siegel (1987) performs about as well as Svensson (1995) on 
average. This can be clearly seen by examining the last panel of Table 3 where we report the 
RMSYE and RMSPE obtained by Nelson and Siegel (1987) less the corresponding measures for 
Svensson (1995). Notice that while most of these differences are positive indicating that 
Svensson (1995) has smaller error than Nelson and Siegel (1987) these differences are only 
modest, typically a small fraction of a basis point for the RMSYE and one or two pence for the 
RMSPE.  
 
A more detailed examination of the month-by-month results is warranted. In Table 4 we match 
up the month-by-month differences in the yields estimated by the models with the month-by-
month differences in the RMSYE.  Table 4 reveals two important patterns.  
 
First both models agree as to the level of the yields except at the very short or the very long end 
of the yield curve, as typically the yields are within 5 or 6 basis points of each other. However at 
the long end Svensson (1995) often obtains a much higher yield particularly for the financial and ISMA Centre Discussion Papers in Finance DP2004-09 
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domestic yield curves. Moreover some larger differences appear at the short end as well where 
Svenson (1995) obtains lower yields than Nelson and Siegel (1987). It appears that Svensson 
(1995), being the more flexible model, allows for more curvature in the estimated yield curve.  
 
Table 4: Detailed differences in yield curves: Nelson and Siegel (1987) less Svensson (1995). 
All figures are in basis points. The last two columns highlight differences in the root mean squared yield 
errors obtained by Nelson and Siegel (1987) less Svensson (1995) for long and short yields that were 
different by more than or less than 6 basis points. 
 









31/07/02 0.41  -0.11 0.48 -0.09 -0.81 -0.48 1.36   -0.0348
31/08/02 0.17  -0.05 0.76 -2.01 -3.80 -1.62 5.34   -0.2245
30/09/02 -0.02  0.07  0.27 0.40 0.16 -0.31 -0.72   0.0064
31/10/02 0.72  -0.84  -0.33 -0.48 -0.84 -0.33 1.73   -0.0394
30/11/02 1.41 0.34 1.13 1.68 2.15 2.24 1.37   -0.1021
31/12/02 -0.27 -0.25 -0.18 0.09 0.14 -0.11 -0.44   0.0104
31/01/03 -4.12  2.41 -2.23 -3.43 2.43 13.83 28.35 0.2040   
28/02/03 -8.92  4.17 -3.14 -3.45 4.48 13.78 18.41 0.3723   
31/03/03 -2.63  1.17 -0.05 -1.15 0.18 4.09 9.95 0.1005   
30/04/03 -7.13  3.23 -1.18 -2.97 2.19 12.40 24.90 0.2105   
31/05/03 -10.82  4.44  -1.79 -3.45 3.75 14.87 24.24 0.4705   
30/06/03 -3.86  1.32 -4.20 -6.18 2.14 19.94 43.71 0.3528   
Mean -2.922  1.324  -0.872 -1.754 1.014 6.525 13.183 0.2851  -0.0640
SD  4.119 1.816 1.657 2.221 2.288 7.791 14.494 0.1362  0.0885
Domestic  1 5  10 15 20 25 30    
31/07/02 2.38  -0.58  -2.54 -8.52 -8.59 0.15 16.62 1.7471   
31/08/02 -0.14  0.30  0.09 -0.62 -0.82 -0.13 1.48   0.0151
30/09/02 0.07 0.33 1.39 -1.64 -3.85 -1.88 5.15   0.0155
31/10/02 -0.66  0.63  1.34 -1.58 -3.67 -1.72 5.26   0.0097
30/11/02 0.84 0.64 2.56 -1.16 -4.10 -2.26 5.18   0.0170
31/12/02 -0.30  0.62  0.83 -1.04 -2.42 -1.18 3.62   0.0458
31/01/03 -1.71  1.16  0.25 -1.74 -2.25 -0.08 5.14   0.0527
28/02/03 -6.99  3.60 -0.43 -3.95 -2.46 2.66 8.88 0.2219   
31/03/03 -2.65  0.54  0.10 -1.01 -1.17 -0.09 2.01   0.0583
30/04/03 -6.79  3.27  0.42 -3.27 -3.00 1.16 7.92 0.1614   
31/05/03 -7.06  3.16  0.06 -3.11 -2.20 1.36 4.93   0.2686
30/06/03 -10.11  3.87  -2.19 -7.57 -5.55 2.20 11.92 0.4040   
Mean  -2.761 1.461 0.157 -2.934 -3.340 0.017 6.510 0.6336  0.0603
SD  3.959 1.546 1.427 2.605 2.102 1.599 4.291 0.7495  0.0863
Global  1 5  10 15 20 25 30    
31/07/02 0.49 0.01 0.74 -1.20 -2.41 -1.08 2.77   -0.0505
31/08/02 0.33 0.45 1.84 -0.67 -3.00 -1.99 3.43   -0.2003
30/09/02 -0.01  0.49  1.18 -1.51 -3.62 -2.04 4.36   -0.2456
31/10/02 -0.63  1.07  1.11 -2.26 -4.36 -2.03 5.67   -0.2147
30/11/02 -0.38  0.69  1.00 -1.45 -3.07 -1.27 4.84   -0.1187
31/12/02 -0.62  0.94  1.11 -0.61 -2.03 -1.40 2.13   -0.0612
31/01/03 -13.69  4.81  -5.13 -6.51 -0.09 6.74 9.70 0.3255   
28/02/03 -7.34  3.28 -1.09 -4.71 -3.15 1.88 7.60 0.1959   
31/03/03 -5.08  1.57  0.20 -1.98 -1.96 0.19 3.52   0.0942
30/04/03 -4.79  1.08 -0.17 -1.96 -1.64 0.60 3.88   0.1107
31/05/03 -2.56  0.99 -0.11 -1.01 -0.55 0.34 0.36   0.0977
30/06/03 -10.04  2.59  -0.92 -4.57 -3.10 2.09 8.14 0.1960   
Mean -3.693  1.498  -0.020 -2.370 -2.414 0.171 4.700 0.2391  -0.0654
SD 4.6205  1.3890  1.8398 1.8734 1.2390 2.5311 2.6826 0.0748  0.1410
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Secondly, as reported in the last two columns of Table 4, when the short or long term yields as 
obtained by the two models are different by 6 basis points or more, Svensson (1995) consistently 
has a much smaller RMSYE. Evidently Svensson (1995) performs as well as Nelson and Siegel 
(1987) when the extra flexibility of Svensson (1995) has little value as the corporate yield curve 
has a smooth upward shape. However, when the corporate yield curve has a slightly different 
shape Svensson (1995) is able to accommodate the data better than Nelson and Siegel (1987). 
This is precisely what the Svensson (1995) model is designed to do. Therefore we recommend 
that we use Svensson (1995) to estimate the sterling double A yield curve as the extra 
computational complexity thereby introduced is modest but the additional flexibility of this 
model is important.  
 
So far we have presented in sample results by fitting the yield curves to all the available data. The 
worry is that we may bias the results by overfitting the data . This implies that our procedure 
does not distinguish between genuine errors in the data and the “true” yield curve. A useful 
robustness check against overfitting the data is to test the estimated yield curves out of sample. 
Here we re-estimate our yield curves using the same methods as before only now we hold back a 
number of bonds. If we are overfitting the data, the out of sample bonds8 will be poorly priced 
and their RMSYE will be large.  
 
We jointly re-estimate the yield curves first using Nelson and Siegel (1987) and then using 
Svensson (1995) in the same manner as before only now we use the reduced sample size by 
excluding all of the bonds that are to be held back. We then price these excluded bonds using the 
estimated yield curves. Table 5 reports the RMSYE and RMSPE for these out of sample bonds 
for all data sets for the Nelson and Siegel (1987) and Svensson (1995) methods.   
 
Results indicate that the out of sample statistics (RMSYE and RMSPE) are larger than the in 
sample results. This is to be expected for it is a far more challenging task to price bonds out of 
sample than in sample. The encouraging news is that these errors are still modest. Generally 
speaking the RMSYE is about 2 to 4 basis points higher and the RMSPE is about 20 to 40p 
higher than the in sample results. The same general trends identified in the in sample results hold 
true for the out of sample results but with two minor exceptions. First, as before the RMSYE 
and RMSPE for corporate bonds is highest for the global sample but then the second highest 
errors are for the more refined financial rather than the less refined domestic data set. But as in 
the in sample results, the difference between the RMSYE and the RMSPE for the domestic and 
financial corporate data sets are small. Second Svensson (1995) does show improvement over 
Nelson and Siegel (1987) for the global data set, but then Nelson and Siegel (1987) out perform ISMA Centre Discussion Papers in Finance DP2004-09 
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Svensson (1995) on average for the more refined domestic and financial data sets. However these 
differences are not large as they are all within just two basis points. 
 
Table 5: Nelson and Siegel versus Svensson: out of sample results 
This table reports the out of sample root mean square price error (RMSPE) and root mean square yield 
error (RMSYE) obtained by applying Nelson and Siegel (1987) and then Svensson (1995) to jointly 
estimate Gilt and sterling double A corporate bond yield curves for the period July 31, 2002 to June 30, 
2003. Out of sample errors are obtained by pricing the bonds via the estimated yield curve but these bonds 
have not been used to estimate the yield curves. The yield curves are estimated three times using 
successively more refined corporate data sets; global contains all straight sterling double A corporate bonds 
that have a bid price and an issue size of at least £200 million, domestic excludes all foreign issues from the 
global set, and financial excludes all non-financial bonds from the domestic data set.  
 
Price Yield 













Financial Mean  0.4016 1.4218 1.8235 1.4720 13.2752 14.7472
 SD  0.1476 0.8459 0.8766 0.4373 4.8458  5.1073
Domestic Mean  0.3432 1.3859 1.7291 1.4170 11.7844  13.2014
 SD  0.1656 0.4417 0.3386 0.4621 3.3155  3.0943
Global Mean  0.3282 1.9267 2.2548 1.2934 18.7528  20.0462
 SD  0.1047 0.6540 0.7034 0.4010 4.9061  5.1144
Svensson           
Financial Mean  0.4223 1.7009 2.1232 1.5263 14.3580 15.8843
 SD  0.2161 0.8107 0.8222 0.7000 3.2839  3.8174
Domestic Mean  0.2901 1.4284 1.7185 1.2133 12.3164  13.5297
 SD  0.1261 0.4561 0.3809 0.4014 3.2462  3.0714
Global Mean  0.5128 1.7254 2.2383 1.8658 17.2401  19.1059
 SD  0.2423 0.5658 0.6585 0.8296 4.2893  4.6484
Difference  (Nelson and Siegel less Svensson) 
Financial Mean  -0.0206 -0.2791 -0.2997 -0.0544 -1.0827 -1.1371
 SD -0.0686 0.0352 0.0543 -0.2627 1.5619  1.2898
Domestic Mean  0.0531 -0.0425 0.0106 0.2037 -0.5320  -0.3283
 SD  0.0396 -0.0144 -0.0423 0.0607 0.0693  0.0230
Global Mean  -0.1847 0.2012 0.0166 -0.5725 1.5127  0.9403
 SD -0.1376 0.0882 0.0448 -0.4286 0.6168  0.4660
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Conclusions and recommendations 
We recommend that the discount rate used to report the value of defined benefit pension plan 
liabilities in the financial statements be obtained from an estimate of a double A corporate yield 
curve rather than from a yield of a specific double A corporate bond or a corporate bond index. 
We argue that individual corporate bond yields and index yields are too variable and inaccurate as 
they too often reflect idiosyncratic factors specific to the bond or underlying bond sample that 
are irrelevant to the value of a pension plan’s defined benefit liability.  Moreover we demonstrate 
that it is not difficult to estimate an accurate sterling double A corporate yield curve as quality 
data is readily available and yield curve estimation techniques are easily applied. 
 
We find lower RMSYE and RMSPE for a refined corporate data set that excludes sterling 
denominated bonds issued by foreign corporations both in sample and out of sample. Therefore 
we conclude that it is best to use a more refined domestic bond only sample to estimate the 
sterling double A corporate yield curve. Some marginal reduction in error may occur if we use an 
even more refined corporate data set that excludes all but domestic bonds issued by financial 
institutions but this finding could not be confirmed by our out of sample checks. 
 
We find that consistent with the literature, double A corporate yield curves are less accurate that 
the underlying sovereign yield curve but the deterioration in quality is modest. We conclude that 
parsimonious yield curve techniques can obtain reasonably accurate sterling double A corporate 
yield curves particularly when estimating them from data sets that exclude sterling denominated 
issues issued by foreign corporations. 
 
We find that the more complex, but more flexible Svensson (1995) parsimonious method can 
lead to a more accurate corporate yield curve than the simpler Nelson and Siegel (1987) method. 
This was evident when we matched up the month-by-month differences between Nelson and 
Siegel (1987) and Svensson’s (1995) RMSYE with their corresponding month-by-month 
differences in the yields that the models obtained. Therefore we recommend that we use the 
Svensson (1995) method to estimate the sterling double A corporate yield curve as it is more 
flexible and this flexibility can result in a better fit to the data when it is necessary. But when 
additional flexibility is not necessary Svensson (1995) obtains the same yield curve as Nelson and 
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Gilt and AA Domestic Yield Curves: July 31, 2002



















































































Treasury Spread Corporate Corp. Bond Yield
Figure 2
Gilt and AA Domestic Yield Curves: July 31, 2002
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Gilt and AA Domestic Yield Curves: Feb 28, 2003
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Figure 4
Gilt and AA Domestic Yield Curves: February 28, 
2003
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Endnotes 
                                                      
1 An alternative approach is the structural approach to the term structure modelling of credit spreads. This 
is pioneered by Merton (1974) who considers the asset value of the firm and defines default as occurring at 
maturity of the bond issue. Black and Cox (1976), Longstaff and Schwartz (1995) and Briys and de 
Varenne (1997) employ Merton’s framework and define default when the asset value process of the firm 
reaches a pre-specified default boundary for the first time.  
2 The yields of callable bonds are higher than otherwise because they reflect the risk that the issuer may 
redeem the bond prior to maturity. Similarly the yields of asset-backed securities are higher than otherwise 
because of prepayment risk where a portion of the portfolio of the underlying loans maybe paid off earlier 
than scheduled. Neither of these risk factors are relevant to the value of defined benefit liabilities and so 
should not influence its calculation. 
3 Bonds with rump status are old issues that are not actively traded.  A list of all Gilt bonds and their status 
is available on the Debt Management Offices web site, www.dmo.gov.uk. 
4 For a complete overview of the different methods see Green and Odegard (1997), Wagonner (1997) and 
Ioannides (2003). 
5 The choice of starting values is not critical as the parsimonious approaches are robust with respect to a 
wide variety of starting values. 
6 Most badly priced bonds were revealed after the first check. Only once did we have to discard an 
additional bond after the second estimation. 
7 The detailed month-by-month results are available from the authors upon request. 
8 We select the number of bonds that we wish to hold back for later out of sample testing by taking the 
square root of the average net sample size and rounding to the nearest whole number. For example, Table 
2 reports that the average sample size for Gilts is 17.42 and has a square root of 4.17. Therefore we hold 
back four Gilt bonds from the estimation procedure. Similarly we hold back seven, six and five bonds 
from the global, domestic and financial double A corporate bond samples respectively. Then we assign 
numbers to the bonds in the order of maturity, from the shortest maturity to the longest. Bonds whose 
assigned number, or a multiple thereof, corresponds to the number of bonds to be held back are held back 
from the estimation phase. 